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NASA’s Science and Exploration

Mission Overview

Why International Collaboration?
Space Operations
Exploration

Science

— Astro Physics

— Planetary Science
— Helio Physics

— Earth Science

Cross-cutting
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Apollo 11’s 40t Anniversary

Los ‘espanoles del Apollo’ vuelven
a Fresnedillas 40 anos después

Los trabajadores de la estacidn recuerdan la llegada del hombre a la Luna
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Otra roca traida
de la Luna fue
examinada en
el CSIC en 1971
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US/Spanish Space Relations

res iy buenos, los mejores

Guardia Civil con los tricormios...

Una estacion espacial
de trabalenguas

La base lleva otro nombre pero esta
en el término de Navalagamella

PABLO LINDE
Madrid

Navalagamella ¢s una palabra
dificil de pronunciar incluso pa
ra un espafiol. A un estadouni
dense le suena a verdadero tra
balenguas, Algunos cludadanos
del pueblo creen que ésa pudo
ser una de las razones por las
que sus vecinos de Fresnedillas
de la Oliva se llevaron todo el
protagonismo de la estacion es
pacial gue contactd hace 40
afios con ¢l primer vigje tripula
do a la Luna, Pero lo cierto es
que hubo ofras de mas peso.

La mayor parte de la base de
seguimiento, a cuatio kildme
tros de Fresnedillas, esta asenta
da realmente en el térming mu
nicipal de Navalagamella, tal y
COMmo recdgen los docomentos

de cesidn del terreno v la propia
pagina web de INSA, la empresa
que trabaja para la NASA en el
mantenimiento de algunas de
sus instalaciones. Pero, seglin
cuenta el alcalde de Navalaga
mella, Enrigue Lopez (IU), cuan
do los americanos llegaron a la
7ona hace casi medio siglo para
instalar su base, el entonces regi
dor “no entendid muy bien de
qué iha el tema y no le presio
atencion”. Fue ¢l alcalde del pue
Mo vecing, Fresnedillas de la Ol
va, de donde también eran origi
nales los propictarios de los te
rrenos, el gue hizo la mayoria de
las gestiones para levantar la es
tacion espacial, Por eso se cong
cid en primer momento como
Estacion de Fresnedillas.

Foco después de que ¢l hom
bre llegase a la Luna y ¢l nom

con &l Apolla 11 en el momento

Aguirre con una r:.'uhis-:t-.: de la .I::ua

bre de Fresnedillas se hubiese
hecho famoso por recibir la se
fial de Nedl Armstrong cuando la
nave Apoefio 1 alunizé, un nuevo
alcalde llegd a Navalagamella,
“Este si que reivindico la deno
minacion del pueblo”, explica el
actual regidor. Hizo gestiones
para que la base se llamase co

justo en ¢l momento adecuadao”.

mo el municipio. "Pero los
americanos s¢ hacian un
lto con una palabra tan ra
ra v, ademss, la nomencla
fura ya estaba asentada,
por lo que decidieron, salo
mdénicamente, rebautizar
la como Fresnedillas-Nava
Ilagamella”, afirma Lipez
El nombre del pueblo don
de realmente estd paso al
olvido.

El actual regidor de
Fresnedillas, Antonio Re
puildn (PP), reconoce que
“mdis del T0% de la base es
td en ¢l puehlo vecing™, pe
ro no quiere entrar en polé
micas: “Esto es una discu
sidn de hace 40 anos. En su
momento todo se gestiond
aqui, por eso trascendio
nuestra  denominacion”.
Enrique Lipez tampoco
quiere pelearse: “Me pare
ce muy bien que Fresnedillas es
ie haciendo actividades para con
memorar el 40 aniversario de la
llegada del hombre a la Luna.
Pero cuando estos dias estamos
oyendo tanto lo de la estacion de
Fresnedillas, también queremos
reivindicar donde esti realmen
(e, en Navalagamella®™,

LA VUL
Fuster extrajo de la roca, para
su estudio, una lAmina de 50
micras de espesor. Tras el ana
lisis al microscopio comprobd
que era basiltica, es decir, de
origen volcanico, compuesta
por leldespatos y piroxenos.

“Las rocas lunares son de
dos tipos: gabro y basalto; las
primeras son cristales consoli
dados que no salen por la chi
menea volcanica v las segun
das resulitan ser vidrios fui
dos expulsados por el cono”,
explica Javier Garcia Guinea,
experto en Petrologia del
CSIC. “Se trata de rocas volcd
nicas v anhidras, es decir. ca
recen de agua v, por ello, la
falta de oxigeno indica que
tampoco hay oxido ferrico, ni
procesos de oxidacion”. Segin
escribid el cientifice A. Engel
e la revista Science, las rocas
lunares “muestran un 7% de
titanio, lo que sugiere un frac
cionamiento extrema”.

Oiras fuentes del CSIC ase
guran gue en este organismo
se han estudiado recientemen
te rocas procedentes de Mar
te, por parte de Carmen Asca
50, cspecialista en meteoritos,
v por el profesor polaco Ja
ceke, considerados, ademis,
excelentes microscopistas.




National Aeronautics and Space Administration

The International Space Station
The First Step In Exploration




INTERNATIONAL MANNED SPACEFLIGHT -
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Space Operations

SPACE SHUTTLE



STS— 133 Rollout




Shuttle Atlantis in Space
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International Partnership

ASI/ESA/JAXA/CSA since
1980s

Roskosmos since 1993

Builds on long history of
international cooperation

e Shuttle

¢ Science missions
Largest spacecraft ever built

e 420,500 kg at completion

e Qver40 assembly flights
International crew
International launch fleet
International servicing vehicles

» Commercialin development

Globallv distributed onerations






LUNAR Exploration MISSIONS

LRO will spend at least a yearin a low Lunar Reconnaissance Orbiter Orbiter
polarorbit approximately 50 kilometers
(31 miles) above the lunar surface,
while its seven instruments find safe
landing sites, locate potential
resources, characterize the radiation
environmentand test new technology.

LCROSS launched with the Lunar
Reconnaissance Orbiter (LRO) aboard
an Atlas V rocket from Cape Canaveral,
Fla.,on June 18, 2009 at 2:32 p.m. PDT.
The main LCROSS mission objectiveis
to confirm the presence or absence of
waterice in a permanently shadowed
craternear a lunar polar region.




COMMERICAL CREW AND CARGO PROGRAM

NASA’s Commercial Crew and :
Cargo Program is investing
financial and technical resources
to stimulate efforts within the
private sector to develop and
demonstrate safe, reliable, and
cost-effective space transportation
capabilities.

NASA’s Exploration program is being
restructured to exploit similar
commercial capabilities to transport
astronauts to and from the ISS.

PLANETSPACE
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ASTROPHYSICS
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EXPLORER
Prime Institution: NASA —5
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Countries Involved: USA, Italy, UK

Spacecraft Partner: Spectrum Astro

Mission Operations Partner: Omitron
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SWIFT OVERVIEW

A Panchromatic Gamma
Ray Burst MIDEX

Objectives Ry
Study 100s of GRBs during mission Y B
Determine origin of GRBs
Explore environment near GRBs
Use GRBs to probe the Universe
Perform all-sky hard X-ray survey

Rapidly re-pointing spacecraft
~ 1 minute automated response
Quick response to Targets of Opportunity _

Data distributed immediately to astronomical community
Burst alerts in seconds
Follow-up observations in a day
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Organization
= Mission Lead: Goddard Space Flight Center
® |nternational collaboration with ESA & CSA

B Instruments:

— Near Infrared Camera (NIRCam } — Univ. of
Arizona

— Near Infrared Spectrograph (NIRSpec) —ESA
— Mid-Infrared Instrument {MIRI} —JPL/ESA
— Fine Guidance Sensor {FGS)—CSA

= Operations: Space Telescope Science Institute

Description

Wikrnm Sian facing Side:

Deployable infrared telescope with 6.5
meter diameter segmented adjustable
primary mirror

= (Cryogenictemperature telescope and
instruments for infrared performance

= Launch June 2014 on an ESA-supplied
Ariane 5 rocket to Sun-Earth L2

) o Endofthe dark
= S5-year science mission {10-year goal) ages: First light

and reionization

www, WS T nasa gov

NST Science Themes

<Rl

The assembly of
galaxies

Eirth of stars and
proto-plan etary
systems

Flan etary
systems and
the origin of
life



Ariane 5 ECA
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SPIRIT & OPPORTUNITY Naza




MARS LANDING SITES ash
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Mars Relay Spacecraft

NASA's Mars Reconnaissance
Orbiter

Launched August 12, 2005, is on a
search for evidence that water
persisted on the surface of Mars for a
long period of time. While other Mars
missions have shown that water flowed
across the surface in Mars' history, it
remains a mystery whether water was
ever around long enough to provide a
habitat for life.

Image credits: ESA

ESA’s Mars Express

Launched on June 2, 2003, ESA's
Mars Express orbiter will play a
key role in an international
exploration programme
spanning the next two decades.

Both vehicles serve as
internationally interoperable
data relays.
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HELIOPHYSICS



e SOHO s a cooperative effort
between the European Space
Agency (ESA) and NASA.

 SOHO was designed to study
the internal structure of the
Sun, its extensive outer
atmosphere and the origin of
the solar wind, the stream of
highly ionized gas that blows
continuously outward through
the Solar System.

« SOHO was launched on
December 2, 1995.




Jet Propulsion Laboratory
California Institute of Technology
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EARTH SCIENCE
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International Laser Ranging Service nasa

International Laser Ranging Service (ILRS)

Satellite laser ranging uses lasers to measure ranges from
ground stations to satellite borne retro-reflectors to the
millimeter level.

The primary mission of the ILRS is to support, through satellite
and lunar laser tracking data and related products, geodetic
and geophysical research activities.

Laser Ranging to GNSS will assist in developing Improved
models and reference frames necessary to support:

Earthquake prediction
Global sea surface height and ice sheet thickness

Laser Ranging ground stations are distributed all over the
world, including the U.S. and Mediterranean countries.
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Earth Quake Prediction
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CROSS CUTTING
CAPABILITIES



Education & Public Outreach




“PARTNeR”: Proyecto Academico con el Radio

Telescopio de NASA en Robledo

PARTNeR is an educational project
which allows students to perform
real Radio Astronomy observations
using a 34 meter antenna, located at
the NASA Deep Space
Communication Complex in Robledo
de Chavela, near Madrid (Spain). Itis
mainly focused on High-School and
University students. PARTNeR is the
result of a collaboration between
NASA and INTA (National Institute for
Aerospace Technology).




GLOBE: Global Learning and Observations to

: . ASA
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SCaN Overview

* SCaN operates under the Space Operations Mission
Directorate.

— Space Communications and Navigation
e What does SCaN do?
— |t communicates with and tracks all of NASA’s space
explorers across the Solar System

— Ground antennas communicate with the satellites in
space

— Satellites in space communicate with each other and
the ground

e There are three networks that SCaN’s antennas

operate under:
— Near Earth Network
— Space Network
— Deep Space Network




Where are the SCaN Networks Located?

Space Science Missions Lunar Missions Solar System Exploration

Crevwed Missions Sub-Orbital Missions Earth Science Missions
3 Y5
i TR

|@ . Al
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OSN Satellite Pitier Stating st Madrid Complex Services (KSAT) Swedish Space Corp. (S5C)
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Guam Remote Ground Terminal
Fragrm, Marianna lsiands

Goldstone Complex
Fortlrwin, Calforniz

USH Australia

USH Hawali Dongara, Austeala

South Point, Hawal

Canberra Complex

Merritt Island - -~ Wallops:Ground Canberra, Australa
¥White Sands Launch Annex USH Chile Station

Ground Station Merrgt lsland, Florida Santiada, Chie alops, lrgine

b e Sands,
Mew Mexio

Yhite Sands Ground Terminals
Wb e Sands, New Mexio

MeMurde Ground Statioh
MeWurdo Ba se, Antarctics

Satellite Applications Center
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“We all believe that the seventh time we land on the moon

will be with our international partners”
Lori Garver, NASA February 1, 2010

http://www.nasa.gov
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